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(54) POLYESTER RESIN FOR TONER 

(57)Abstract: 

PURPOSE: To provide a polyester resin for a toner 
having satisfactory melt flowability and fixability at a low 
temp, and excellent in blocking resistance. 
CONSTITUTION: This polyester resin for a toner 
consists of acid components including £50mol% 
terephthalic acid and/or isophthalic acid and diol 
components including 5-80mol% diol represented by 
formula and hydrogenated bisphenol A based on the 
amt. of all the acid components and has £1 15°C 
softening temp, and £60°C glass transition temp. In the 
formula, R is <3C alkylene, each of X and Y is an integer 
of >0 and 2<X+Y<7. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 




[Detailed Description of the Invention] 

Estrial Application] this invention relates to polyester resin useful as a dry type toner used for the 
development of an electrostatic-charge image or a magnetic latent image in a xerography, an 
electrostatic recording method, electrostatic print processes, etc. In more detail, it excels in a b ocking 
e a meWng fluidity, and low-temperature fixing nature, and is related wrth the polyester resin 
feSS'iSSSie high-speed copying machine with which the object for full color as which a high 
^S^mM es^ecially'and low-temperature fixing nature are demanded, and an object 

for high speed printers. 

rDescription of the Prior Art] In the method of obtaining **** more lasting than an electrostatic-charge 

E^eLlUied, after developing negatives with the toner which 

electrostatic-charge image formed on the photoconductivity photo conductor or the electrostatic 

friction. In the case of a magnetic latent image, it is established after developing he 
atenUmage on a magnetic drum with the toner containing the magnetic substance. After fixing makes 
2 Ao^L obtained by development weld directly on a photoconductivity photo conductor or an 
^SS^diiig object or imprints a toner image on paper or a film, it is performed by making this 
w d an imprint sheet Although weld of a toner image is performed by contact with a solvent steam, 
p^essuriz^ion, or heating and there are a non-contacted heating method in electric oven and a sticking- 
b^^ting method with a pressurization roller as heating method, recently when improvement 
in the speed of a fixing process is demanded, the latter is mainly used. 

r00031 There are 1 component system toner and a two-component system toner as toner used by the dry- 
developing method, after the two-component system toner's having carried out melting kneading ; of ; * 
resin a coloring agent, an electric charge control agent, and the required additive and making it fully 
dTslribuS • Lm firft in addition to this - subsequently - coarse grinding - it pulverizes, and is classified 
and manufactured by the predetermined size range 1 component system toner adds the magnetic iron 
powder other than each component of the toner of the above-mentioned two-component system, and is 

rOOoSsSS^a principal component under toner combination, it governs most perfonnances 
Lured of a toner. For this reason, it is required for the resin for toners that the dispersibihty of the 
coloring agent in the melting kneading process in toner manufacture and the gnndabihty in a 
pulverization process should be good etc., and various performances -- fixing nature, offset nature, 
blockmg nature, and an electrical property are good - are required of it in use of a toner. As a resin u »d 
for manufacture of a toner, although an epoxy resin, polyester resin, polystyrene resin, an methacrylic 
system resin, etc. are well-known, as for the object for sticking-by-pressure heating fixing methods, 
f „e and he copolymer of an acrylic ester (meta) have mainly been ^However, since the low- 
temperature fixing naWe of a toner is strongly demanded in connection with the high speed inclination 
of a copying machine, when the vinyl chloride-proof plasticizer nature of a toner image it can be 
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established more at low temperature and to which it was fixed are excellent, polyester resin attracts 
roOOTFurthermore, you have to color making the toner of three to 4 color adhere to a ^transfer paper in 

Exwit^ 

offsetting nature in the case of the copying machine for full color. 

?^M^ tee are not few examples for which the technique of offset prevention, such as 
LOUUoj Moreover^ xne common copying machine except full 

in the Spe6d ° f ^ fiXing S6Cti0n ^ energY SaVm§ " 

desired strongly. 

rProbL(s) to be Solved by the Invention] The binder resin for the object for full color toners or the 
on^ foThigh-speed copying machines has the need for hypoviscosity-izing reduction m a softening 
Sra^fe mdtii^iniLie or low energy melting. The more it genera ly hypoviscosity-ize 

tonsition temperature (Tg) becomes low and, the more a blocking resistance falls. 
KS] m fflSS by hi h definition, the high binder of thermal stability .has the as much 
S^lfusefiil resin of high Tg as much as possible at hypoviscosity, and the resin to which 

they are to offer the resin for toners excellent in the blocking resistance. 

Cs for Solving the Problem] In order to solve these problems, when this invention persons inquired 
Seartedly and hydrogenation bisphenol A was used, they found out that hypoviscosity and 

^l^^SSSS^^ found out that further hypoviscosity and quantity Tg-ization 
couW bVaSC^g hydrogenation bisphenol A together for the diol component expressed with a 
SSffiVdkS expressed with a formula [I] had found out promoting hypoviscosity and 

ttS^SSS?- a terephthalic acid and/or an isophthalic-acid component - more than 
50 1 mol % ^ Us polyester resin for toners characterized by being polyester which condensed the diol 
aXdrogenation bisphenol A which are expressed in a formula (I) as the included acid componenr to 
dl arid components from % of the 5 - 80-mol included diol which comes out of comparatively, for the 
SS^Speratuie (Tl) of this polyester being 115 degrees C or less, and a glass transition 
temperature (T2) being 60 degrees C or more 
[0013] 

[Formula 2] ^ 

H-( OR ^0-^y\-^-0^ RO CI] 

CH 3 

(R expresses a three or less-carbon number alkylene machine among a formula, and x and y are zero or 
more each [ which fills 2 <=x+y<=7 ] integers.) 

[Son] The terephthalic acid and/or isophthalic-acid component as used in the field of this invention 
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mean more than a kind chosen from the group which consists of a terephthahc acid, isophthalic acids, 
and those low-grade alkyl ester. These aromatic dicarboxylic-acid components have the effect which 
raises Tg of polyester resin, and raise the blocking resistance of a toner, for this reason, a terephthahc 
acid and/or an isophthalic-acid component - all the inside of an acid component - more than 50 mol /o 
- it is necessary to use it - more than 60 mol % -- it is desirable to use it 

[0015] As an example of the acid component of others which can be used by this invention, these acid 
anhydrides, such as a phthalic acid, a sebacic acid, an isodecyl succinic acid, a maleic acid, a fumaric 
acid adipic acids and these monomethyl, monoethyl, a dimethyl, and diethyl ester, are mentioned These 
dicarboxylic-acid components affect the fixing nature and the blocking resistance of a toner greatly. It 
can be used in the range which does not exceed 50-mol % according to the military requirement of a 



resin 

[0016] In this invention, it is required to use the diol expressed with a formula [I] as a diol component 
and hydrogenation bisphenol A. These diols component has the effect of maintaining a softening 
temperature comparatively low, and can improve [ consequently ] the melting fluidity of a toner, and a 
blocking resistance while it raises Tg of polyester resin. And this effect is heightened more by using 
hydrogenation bisphenol A with the diol expressed with a formula [I]. 

r00171 The total quantity of the diol expressed with the formula in polyester resin [I] and hydrogenation 
bisphenol A needs to be 5 - 80-mol % to all acid components, if the effect that the diol expressed with a 
formula [I] and hydrogenation bisphenol A raise Tg has bad high bur reactivity and those total quantities 
exceed 80-mol %, until predetermined Tg will be obtained - **** - polymerization degree does not go 
up Moreover it is a book when those total quantities are less than [ 5 mol % ]. Moreover, hydrogenation 
bisphenol A is expensive and the thing using this is not so much suitable for use to the copying machine 
and printer which has generally spread. Moreover, in order that the diol and hydrogenation bisphenol A 
which are expressed with a formula [I] may tend to cause a pyrolysis at an elevated temperature the 
amount used is restricted to the combined use with the aromatic dicarboxyhc acid which needs hot 
polymerization temperature. This inclination is large in especially hydrogenation bisphenol A. In 
addition the amount of the diol as used in the field of this invention means not the charge in a 
polycondensation reaction but the amount which converted into the diol the diol unit which constitutes 
polyester resin. 

[0018] As the example of a diol expressed with a formula [I] Polyoxyethylene - (2.0) -2, 2-screw (4- 
hydroxyphenyl) propane, Polyoxypropylene - (2.0) -2, 2-screw (4-hydroxyphenyl) propane, 
Polyoxypropylene (2.2)-polyoxyethylene - (2.0) -2, 2-screw (4-hydroxyphenyl) propane, 
Polyoxypropylene-(6)-2 and 2-screw (4-hydroxyphenyl) propane, Polyoxypropylene - (2.2) -2, 2-screw 
(4-hydroxyphenyl) propane, polyoxypropylene-(2.4)-2 and 2-screw (4-hydroxyphenyl) propane, 
polyoxypropylene (3.3) -2, 2-screw (4-hydroxyphenyl) propane, etc. are mentioned, and these are 
independent - or it is mixed and used Polyoxyethylene-(n)-2 and 2-screw (4-hydroxyphenyl) propane 
which are polyoxypropylene-(n)-2 which are 2.1<=n<=2.5, 2-screw (4-hydroxyphenyl) propane, and 
2.0<=n<=3.0 is especially desirable. . 
[0019] As for the residue of the diol used by this invention, it is desirable that it is an aliphatic diol. as 
an example of an aliphatic diol, ethylene glycol, neopentyl glycol, a propylene glycol, butanediol, a 
polyethylene glycol, etc. are mentioned, and these are independent - or it is mixed and used These 
aliphatic diols have the operation which raises a condensation polymerization reaction rate. Ethylene 
glycol neopentyl glycol, and butanediol are desirable from the point of fixing nature also in these. 
[0020] In addition, unless oxy acid, such as a p-oxy-benzoic acid, p-oxymethyl benzoic acid, and a p- 
oxy-ethyl benzoic acid, also spoils the military requirement of the polyester resin of the resin of this 
invention, it can be used in the range which does not exceed ten-mol % to all acid components. 
[0021] In this invention, the most important point is that the softening temperature (Tl) of the polyester 
resin obtained from the above-mentioned acid component and a diol by carrying out condensation 
polymerization is 1 1 5 degrees C or less, and Tg (T2) is 60 degrees C or more. 

[0022] When the softening temperature exceeded 1 15 degrees C and it is used as a binder for full color, 
melting miscibility falls and a high picture is not acquired. Therefore, though there was a problem of a 
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M^tae a monoazo color, ultramarine blue, a copper phmalocyanine blue, Hansa yeltow, a 

e n rr^tk system pettoleum resin, chlorinated paraffin, paraffin wax, etc. are mentior i d 

S££ « __£££ ^ain flow improvers, such as hydrophobic ^coUoida, silica, ten to 
S/^fftewS? Of course, this flow improver may be mixed and used for the extenor of aresin 

temperature - the Shimadzu .Corp . make ^^^^JZ Kmpe^ u P of 
t£?%SX££ZS ^SSKr^TSJL as t^perature me b o tto m Moreover Tg is 
SedSg a differential *••• calorimeter as temperature of the intersection of the base line of the 
SlTmisurSg by 5 degrees C of programming rates, and min, and the tangent of the 

mmS^S^SL anaiysis in an example understood the resin an added water par. by the 
hydrazine, and it carried out the fixed quantity by liquid chromatography. 

[Sle] Next, this invention is not limited by this although an example explains this invention. 
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An example 1,4. example 1 of comparison - the ^ e "x« ^ 

(it is hereafter called Diol A for short) section of P 0 ^^^^, »f ethylene glycol 

P«eco^ 

and making ethylene glycol distill, aner navuig au j™-* r and churning rotational 

rwetmponen. analysis (unit : mole ratio) of R-l to R-3 and the softening temperature, and the 

measurement result of Tg were shown in Table 1. 

[0029] 
[Table 1] 





R-l 


R-2 


R-3 




10 0 


10 0 


10 0 




30. 0 
28. 3 
5 1.0 


30. 2 
28. 0 
50. 9 


30. 3 
27. 8 
50. 6 




9 7 


104 


12 0 




55. 4 


6 1.8 


76. 6 


T x -T a (C) 


41. 6 


42. 2 


43. 4 



^ZZ^t^l physical properties as a resin ^ 
differences in polymerization degree, even when preparation composition was the same 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/27/2003 



Page 6 ot 8 



resins. The component-analysis result (mole ratio) of R-4 to R-6 and the measurement 

physical-properties value were shown in Table 2. 

[0033] 
[Table 2] 





R-4 


R-5 


R-6 




10 0 


10 0 


1 0 0 




50. 6 

2 0. 0 

3 1.5 


50. 6 
18. 9 
3 1.3 


50. 3 
18.5 
3 0.6 


DcftSmTi CC) 


95 


9 9 


1 0 1 




50. 2 


57. 6 


6 1.0 


Ti -T, CC) 


44. 8 


42. 4 


40. 0 



R-6 (example 2) of polymerization temperature 7 hours is a low softening temperature (10 degrees C) 
aad he resin which maintained very much balance with high Tg (61 degrees C), and excelled Table 2 
also in the melting fluidity as full color, the storage stability as a particle toner, and print durability. 

On the other hand" although R-4 (example 3 of comparison) and R-5 (example 4 of comparison) 
were hypoviscosity, polymerization degree was insufficient and Tg did not amount to 60 degrees C 
^herefo?e although it was possible to use of a common copying machine, for using it for the particle full 
lolor treSaimed /high resolution, Tg was low. Moreover, although the melting fluidity was 
good, storage stability and ********-proof were missing. . 
Ixcept having changed the example 5 of comparison - 7 brewing composition, as shown in Table 3, he 
same o P 2n as an example 1 was performed, the terminal point of a condensation reaction was set up 
n 2 and 3 or 1 hour, respectively, and R-7 to R-9 was obtained for three sorts of resins. The component- 
analysis result (mote ratio) of R-7 to R-9 and the measurement result of a physical-properties value were 
shown in Table 3. 
[0035] 
[Table 3] 
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R-7 


R-8 


R-9 




3 0 


10 0 


5 0 




1 0 




50 




60 








o U 


0 u 






30 












50 




7 0 


8 0 


80 



From Table 3, although R-7 (example 5 of comparison) was a case with little amount of the aromatic 
dicarboxylic acid used of an acid component, it was understood that Tg is comparatively low with a high 
softening temperature. When not using hydrogenation bisphenol A and Diol A of R-9 (example 7 of 
comparison), similarly, the softening temperature was high and Tg was low. Therefore, when these 
resins were used for full color toners, the margin fluidity was also inadequate and storage stability was 

also low. . 

[0036] Also by these results, it turns out that an aromatic dicarboxylic acid and hydrogenation bisphenol 

A promote high Tg-ization by hypoviscosity. 

[0037] Moreover, when hydrogenation bisphenol A was used together, the inclination of hypoviscosity 
and a raise in Tg was inferior, although a certain amount of hypoviscosity-ization was attained also of 
the bisphenol A component like R-8 (example 6 of comparison) when a hydrogenation bisphenol A 
component was not used. 
[0038] 
[Table 4] 
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R-7 


R-8 


R-9 




29. 9 
10. 1 
60. 0 


10 0 


49. 8 

50. 2 




3 0. 2 
28. 3 

42. 2 


5 0. 4 
5 0.9 


c n Q 
o u . o 

50. 5 


WHMETi CC) 


1 1 5 


10 6 


115 




48. 2 


55. 8 


52. 8 




66. 8 


50. 2 


62. 2 



Effect of the Invention] Since the resin for toners of this invention is a low softening temperature u 
spite of being high Tg, it is excellent as a resin for toners for the object for full color, or high-speed 
copying machines, and it was excellent also in storage stability. 



[Translation done.] 
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